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Dear Sir: 

I, Simon K. Hodson, hereby declare as follows: 

1. I am one of the co-inventors of the subject matter disclosed and claimed in the 
above-identified application ("Subject Application"), and I am personally knowledgeable of the 
facts stated herein. 

2. Kishan Khemani and Harald Schmidt are the other co-inventors of the subject 
matter disclosed and claimed in the Subject Application. 

3. The subject matter claimed in the Subject Application is the result of a joint effort 
between me, Mr. Khemani and Mr. Schmidt. 
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4. The Subject Application is assigned to bio-tec Biologische Naturverpackungen 
GmbH & Co., KG. ("Biotec"), which is located at Werner-Heinsenberg-Sr. 32, Emmerich, 
Germany 46446. 

5. Mr. Khemani and myself were employees of E. Khashoggi Industries, LLC 
("EKI"), and Mr. Schmidt was an employee of Biotec, at the time of the invention. 

6. Embodiments of biodegradable food wraps comprising one or more 
biodegradable polymers and inorganic particulate fillers were conceived and reduced to practice 
at least as early as July 2, 2000, as evidenced by a copy of an electronic mail communication 
attached hereto as Exhibit A from Mr. Khemani to me ("July 2, 2000 e-mail"). 

7. The July 2, 2000 email indicates that Mr. Khemani had, at least as early as July 2, 
2000, produced and tested blown films or sheets from various blends having the general formula: 

Biomax 6926 60-70% 
Ecoflex F 5-20% 
Biomax (unknown grade) 1 0-20% 
Talc 5-10% 
Ti0 2 5-10% 

8. Biomax and Ecoflex are biodegradable polymers manufactured by DuPont and 
BASF, respectively; talc and TiC>2 (titanium dioxide) are inorganic particulate fillers added to 
give the food wraps the look, feel and dead- fold of paper rather than plastic. 

9. The July 2, 2000 email indicates that biodegradable blends within the general 
formula of f 7 had already been made at "Gemini" (/.&, using a Gemini blowing apparatus, 
discussed below) and that Mr. Khemani was planning to "finish these tests" by which he 
"expect [ed] to have a recommended single formula" within 3-4 weeks, thus evidencing that food 
wraps within the scope of the invention had been manufactured at least as early as July 2, 2000. 

10. A patent application filed shortly thereafter on August 23, 2000 as U.S. 
application Serial No. 09/648,471 ("'471 Application), covering a blend of biodegradable 
polymers and fillers, as well as biodegradable sheets and films, suitable for use in making food 
wraps similar or identical to blends and wraps disclosed and claimed in the Subject Application. 

11. The '471 Application issued as U.S. Patent No. 6,573,340 ("'340 Patent") on June 
3, 2003 (after the filing date of the Subject Application) and currently names the same inventors 
as the Subject Application, as indicated by a Certificate of Correction issued by the USPTO on 
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November 11, 2003. A copy of the '340 patent (including the Certificate of Correction) is 
attached hereto as Exhibit B. 

12. Both the '471 Application and the Subject Application were initially assigned to 
EKI when initially filed and later simultaneously re-assigned to Biotec. 

13. Although the Subject Application does not claim priority to the '471 Application, 
the '471 Application constitutes a constructive reduction to practice regarding all that is 
disclosed therein by the inventors of the Subject Application. 

14. The '471 Application disclosed, among other things, the use of inorganic 
particulate fillers having a particle size up to about 2 mm and a concentration up to 90% by 
volume or 95% by weight in order to impart desired properties, including dead-fold (i.e., the 
tendency of a food wrap to retain a fold or crease rather than spontaneously unfolding like many 
plastic sheets or films). '340 Patent, col. 14, lines 40-43; col. 15, lines 50-60; col. 16, lines 13- 
17. 

15. Examples 4-12 of the '471 Application included a biodegradable polymer and 
various quantities of one or more inorganic particulate fillers, with Examples 6-12 expressly 
stating that the extruded films made therein had excellent dead-fold properties, which resulted at 
least in part from the inclusion of the particulate fillers, thus being especially suitable for use as 
food wraps. Id at col. 21, lines 63-64; col. 22, lines 17, 36-38, 59; col. 23, lines 3-5, 25-31, 44- 
45, 48-49. 

16. The films of Examples 4-12 were blown using either a Gemini film blowing 
extruder (at the Gemini plant referred to in the July 2, 2000 email and | 7 above) or a proprietary 
extrusion/film blowing apparatus owned by Biotec. Id at col. 21, lines 66-67; col. 22, lines 26- 
29; col. 23, lines 1-3,39-42. 

17. I personally inspected one or more of these films and found that the film blowing 
apparatus employed in Examples 4-12 stretched the films while in a softened state, yielding films 
having cavitation and therefore especially suitable as food wraps (e.g., the cavitation produced 
by the blowing process provided the food wraps with good breathability, which assisted in 
reducing moisture condensation when wrapping hot, steamy food items). 

18. From the inspection of one or more of these films I found that the stretching of the 
films in Examples 4-12 yielded films in which in a portion of the filler particles protruded from 
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the surface, thus yielding films having a roughened, paper-like feel rather than the smooth feel of 
plastic sheets, making them suitable for use as food wraps. 

19. The '471 Application also taught the concept of texturing a film or sheet using 
knurled or other embossing-type rollers in order to improve its "bulk hand feel" and make it 
seem more like paper than plastic, thus constituting a constructive reduction to practice as of 
August 23, 2000 of "texturing" as claimed in the Subject Application. Id at col. 4, line 66 - col. 
5, line 9. 

20. After working to manufacture and test the extruded films referred to in the July 2, 
2000 e-mail and the '471 Application filed August 23, 2000, we (the inventors) continued to 
diligently prepare and test various biodegradable polymer and filler blends on an ongoing basis 
leading up to the filing of the Subject Application in order to optimize sheets and films for use as 
food wraps, as evidenced by a series of email communications dated between February 25, 2001 
and October 16, 2001, copies of which are attached hereto as Exhibits C-G. 

21. In the e-mail dated February 25, 2001 (Exh. C), reference is made to "paper-like 
tissue, 30 micron", which refers to polymer films made according to the July 2, 2000 email and 
the '471 Application that included particulate fillers, that were stretched using the blowing 
apparatus referred to in the "471 Application and the July 2, 2000 email, and that had filler 
particles that protruded from the surface of the film in order to create a roughened and/or porous 
surface that gave the film the look and feel of paper-like tissue. 

22. The e-mail dated April 6, 2001 (Exh. D) includes extensive economic modeling of 
the wrap technology, which further evidences work diligently performed leading up to the filing 
of the Subject Application. 

23. The e-mail dated June 22, 2001 (Exh. E) discusses "previous wrap trials" that 
were performed on actual filled polymer sheets, which is further evidence of the extent to which 
the wrap technology had been diligently developed and tested leading up to the filing of the 
Subject Application. 

24. The e-mail dated August 31, 2001 (Exh. F) provides extensive test results relating 
to microwaveability, grease resistance, burger test, puncture resistance, dead fold of 100%, and 
time in motion for wraps developed as early as the July 2, 2000 email and/or the '471 
Application. This communication shows that, although the polymer films breathed less than 
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paper wraps, they did breath nevertheless, which is evidence of the fact that they included 
significant cavitation as a result of stretching during film blowing, as discussed above. 

25. The e-mail dated October 16, 2001 (Exh. G) refers to a filled polymer film wrap 
that included 35% filler, further evidencing diligence leading up to the filing of the Subject 
Application. 

26. Shortly thereafter, the Subject Application was drafted and later filed on March 1, 

2002. 

27. As evidenced by the documentary evidence attached hereto, I declare that the 
subject matter of at least claims 1-13 and 15-35 was invented prior to December 7, 2000, and at 
least as early as the filing date of the '471 Application on August 23, 2000 and/or the July 2, 
2000 email. 

28. Moreover, as inventor of the Subject Application I am familiar with thermoplastic 
starch made without plasticizers (i.e., "free of plasticizers"), which differs significantly from 
"thermoplastic starch" made using plasticizers, such as is taught in U.S. Patent No. 6,069,809 to 
Lorcks et al. 

29. Lorcks et al. teaches that the "thermoplastic starch" disclosed therein is made 
according to PCT/WO90/05161, which corresponds to U.S. Patent No. 5,362,777, and includes a 
substantial quantity of a plasticizer such as glycerin, typically 10%-40% by combined weight of 
the starch and plasticizer. Lorcks et al., col. 1, line 62 - col. 2, line 6. 

30. U.S. Patent No. 5,362,777 to Tomka is also assigned to Biotec and discloses and 
claims a "thermoplastically processable starch" ("TPS") composition that is "substantially water 
free" and a method of manufacturing such composition. Tomka, col. 13, line 2; col. 14, line 40. 

31. Tomka teaches that water (e.g., the natural water content of starch) can be 
replaced with one or more plasticizers such as glycerin to lower the melting temperature of 
starch to below its decomposition temperature. Tomka, col. 13, lines 1-8. Such plasticizers 
solved the problem of the high volatility of water during processing because they have a vapor 
pressure of less than 1 bar at the melting temperature of the thermoplastic starch composition. 
Id at col. 13, lines 10-12. 

32. Tomka discloses and claims thermoplastic starch compositions in which the high 
boiling liquid plasticizer or "additive" is included in an amount of at least 5% by combined 
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weight of the starch and additive, with 10-30% being preferred. Id. at col. 6, lines 54-59; col. 13, 
lines 3-6. Tomka further teaches: 



Depending on the properties desired for the shaped body to be produced, such as 
thermal and mechanical properties in particular, about 10 to 35% plasticizer or 
additive respectively is preferably added to the native starch, the water of the 
starch being replaced by the addition of the additives or removed by drying . 

Id at col. 6, lines 54-59 (emphasis added). 

33. In contrast to Tomka and Lorcks et al., the present application teaches that native 
starch granules can be initially melted using water, which is then removed by evaporation after 
the starch melt has been blended with one or more synthetic biodegradable polymers: 

Preferred thermoplastic starch polymers for use in making food wraps may 
advantageously utilize the natural water content of native starch granules to 
initially break down the granular structure and melt the native starch. Thereafter, 
the melted starch can be blended with one or more synthetic biopolymers, and the 
mixture dried by venting, in order to yield a final polymer blend. 

Application, pp. 9-10, f [0023]; see pp. 33-34, [0092]-[0094]. 

34. In contrast, Lorcks et al. does not disclose thermoplastic starch manufactured in 
this manner but teaches the use of TPS that includes 10-40% of a high boiling liquid plasticizer: 

Because of the poor suitability of native starch as an "engineering plastic" it is 
proposed according to the invention to use so-called thermoplastic starch, as is 
proposed, for example, in PCT/WO90/0516L This thermoplastic starch is 
obtained by processing native starch in the melt, by means of a plasticizing or 
swelling agent, to a homogeneous mass, where the proportion of swelling or 
plasticizing agent can as a rule amount to between 10 and about 40% , based on 
the overall weight of the mixture. 

Lorcks et al., col. 1, line 62 - col. 2, line 6 (emphasis added). 

35. In view of the foregoing, it is my opinion that thermoplastic starch that is "free of 
plasticizers" cannot be obtained following the teachings of Lorcks et al. and that claims 14 and 
39-41, because they recite "thermoplastic starch that is "free of plasticizers", are patentable over 
Lorcks et al. 
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I declare further that all statements made herein of my own knowledge are true and that 
all statements are made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful, false statements may jeopardize the validity of the application or any 
patent issuing thereon. f t 



Signed at StoJft 




, California, this 




'day of January 200£ 




JMG0000000784V001 



-7" 
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John M. Guynn 



To: 



Sent: 



From: 



Randy Smith [rsmith@earthshell.com] 
Saturday, September 17, 2005 6:06 PM 
John M. Guynn 



Subject: FW: Wrap formulations based on Biomax 



: rom: Kishan Khemani 

Sent: Monday, July 03, 2000 9:32 AM 

To: Randy Smith 

Subject: FW: Wrap formulations based on Biomax 



— Original Message — 

r rom: Kishan Khemani 

Sent Sunday, July 02, 2000 9:34 PM 

To: Simon Hodson 

2c: Kishan Khemani 

Subject: Wrap formulations based on Biomax 

Dear Simon, 

The wrap formulations I am currently in the process of evaluating have the following range of materials: 

30-70% Biomax 6926 
5-20% Ecoflex F 

10-20% of 'Unknown' Biomax grade 
5-10% Talc 
5-10% Ti02 

Dnce the dryer is installed at Gemini, I plan to finish these tests and expect to have a recommended single formula (hopefully 
/vithin the next 3-4 weeks). 

Vly current problem is the identification of the 'unknown Biomax grade'. Originally, DuPont said that it was an amorphous grade, 
3iomax 6940; subsequently they have changed this story to first, Biomax 6926/Silica blend, and more recently to a low melt 
:emperature grade, Biomax 6932. 1 need to know exactly what I am working with? For your information, the 6940 grade was 
originally developed by DuPont specifically for a Japanese company, and the application required an amorphous resin soluble in 
:oluene. Apparently, I had received the shipment because of the mistake of a DuPont shipping person. 

^ny final film formulation will still need DuPont food-contact approvals and biodegradability compliance testing, before we can 
start marketing this product. 

rhanks and regards, 



Kishan 



9/19/7005 



FW: Wrap formulations based on Biomf 
Kishan 
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John M. Guynn 



To: 



Sent: 



From: 



Randy Smith [rsmith@earthshell.com] 
Saturday, September 17, 2005 6:08 PM 
John M. Guynn 



Subject: FW: REVIEW: Wrap Model 
Importance: High 

Attachments: Wrap Model - Rev 003 022001.xls 



From: Matt Loos 

Sent: Sunday, February 25, 2001 12:07 PM 

To: Donna Balinkie; Kishan Khemani; Randy Smith 

Zc: Matt Loos; Scott Houston 

Subject: REVIEW: Wrap Model 

Importance: High 



^lease find attached the latest Wrap Model for INTERNAL review. This latest version requires a detailed review by those to whom 
:his e-mail is addressed- Ideally, we would be face-to-face for this review, but there may be some tweaks to make before that 
session occurs this week. I welcome all input 

I) The Wrap model now contains a fairly exhaustive Assumptions tab. The Assumptions tab is the ONLY input area, and 
naintains all assumptions that drive the 'BioWrap' tabs. Please review for format and accuracy of assumptions 

a) For BioW rap A. I've changed the assumption for the ratio of Biomax/EcoFlex from 80/20 to 20/80. This was changed once 
Jie formulae for the Formulation section were improved (see Note 4) and effectively showed that there was not enough Ecoflex 
ciw material to feed both the Masterbatch compounding and final compounding requirements. Kishan - 1 worked through these 
original assumptions with you. I may have transposed them incorrectly from the beginning, but nevertheless, I need you to verify 
and sign-off on the Raw Material and Formulation percentages presented in this version. 

I) Per Scott's request, I have procured the Bioplast formulations from Biotec. This is VERY SENSITIVE data and was provided to 
ne after I assured Harald that I would keep this information strictly confidential. Please help me retain my integrity and inside 
*elationship with Biotec by exercising extreme caution with this information. Please do not share this information outside of our 
nternal Wrap project team, i.e. those to whom this e-mail is addressed. 

3) By understanding Biotec's formulation, I have now been able to compare the BioWrap A and G on an equal basis, when 
evaluating the economics of the Target - High Commerical Volume case. This information has allowed the model to demonstrated 
tiat, on Raw Material cost alone, these two wraps have similar economics. 

\) The formulae for each BioWrap's Formulation section were improved in order to accept the detailed Bioplast formulation (The 
Drevious model version used an inherently limiting logic to drive the Raw Materials from the Formulation assumptions; This current 
/ersion's logic more appropriately drives the Formulation from the Raw Material assumptions). Although BioWrap A does not use 
tie Bioplast material, I wanted both comparisons (A & G) to treat the Formulation section in the same manner. This led to a fairly 
ntense (IMHO) matrix to clearly show how a set of raw materials is compounded into masterbatches and then compounded again 
nto the final resin to be blown. This matrix for both BioWrap A and G can be found on the "REF. ONLY - Calc" tab. This tab 
ietails the same calculations used on the 'BioWrap 1 tabs to derive the Formulation section. 

a) There is probably a better way to present how the Formulation percentages are calculated. The formulae are themselves not 
ntense, but I believe the logic requires some 'quiet time'. I would like your review and input. 

5) Kishan/Randy - 1 want to make absolutely sure that I have properly represented the raw materials relative to the 
nasterbatches. For instance, does the "Whitener - Ti02" raw material truly relate to the "Ecoflex / 64% Ti02/BaS04" 



r olks, 



9/19/2005 
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nasterbatch? 

3 lease note that all improvements to the model have focused on the BioWrap A &G ONLY. Hence, tabs not addressed are 
Drefaced by a "NOT USED" in the tab names. I will return to the other samples (if need be) after we have collectively 'nailed' the 
brmat, etc for BioWraps A & G. 

rhank you very much for your support and constructive criticism to improve the accuracy and usefulness of the Wrap Model. 

Fake Care, 
Vlatt 
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EcoflexFBX Anti-block - Si02 Whitener - Ti02 Inorganic Filler - CaC03 
13.40 53.60 3.00 5.00 25.00 

-3.00 -23.27 -3.00 -5.00 -25.00 



EarthShell Corporation 
Biodegradable Wrap Model 

Check Formulation Calculation 

BioWrap A 

Biomax 6926 

1 

2 

3 10.40 30.33 



0.00 0.00 0.00 



BioWrap G 

Bioplast GF 1 05/30/W20 Anti-block - Si02 Whitener - Ti02 Inorganic Filler - CaC03 

1 72.00 3.00 3.00 22.00 

2 -21.69 -300 -3.00 -22.00 

3 50.31 0.00 0.00 0.00 0.00 



Bioplast GF 105/30/W20 

Ecoflex FBX PI_A Slipping Agent Loxamid Loxiol 

1 0.6601 0.2829 0.0094 0.0031 0.0031 

1a 47.5272 20.3688 0.6768 0.2233 0.2233 

2 -21.6875 



25.8397 20.3688 



0.6768 



0.2233 



0.2233 



0.5 0.64 0.55 

Biomax / 50% Si02 Ecoflex / 64% Ti02/BaS04 Ecoflex / 55% CaC03 Total 

0.00 0.00 0.00 100.00 
6,00 7JJ1 45.45 0.00 

6.00 7.81 45.45 100.00 



0.6 0.64 0.55 

Ecoflex / (Assume) 60% Si02 Ecoflex / 64% Ti02/BaS04 Ecoflex / 55% CaC03 Total 

0.00 0.00 0.00 100.00 
5j00 ±69 40.00 0.00 

5.00 4.69 40.00 100.00 



K21 Masterbatch white Total 

0.0031 0.0476 1.00 

0.2233 3.4272 72.00 

-21.69 

0.2233 3.4272 0.0000 50.31 
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John M. Guynn 

From: Randy Smith [rsmith@earthshell.com] 

Sent: Saturday, September 17, 2005 6:09 PM 

To: John M. Guynn 

Subject: FW: UPDATE: Wrap Model 005 
Attachments: Wrap Model - Rev 005 040501.xls 

lohn: 

3 lease let me know if you need any more information. There is a lot more. 
*AS 



: rom: Matt Loos 

Sent: Friday, April 06, 2001 10:05 AM 

To: Donna Balinkie; John Nevling; Randy Smith; Kishan Khemani 
2c: Matt Loos; Scott Houston 
Subject: UPDATE: Wrap Model 005 

r olks, 

Yesterday afternoon, Simon requested that I insert an additional tab to reflect the economics of substituting PLA for Biomax, using 
he Wrap L Biomax/Ecoflex formulation. 

would appreciate your review and comments. 

Thank you, 
rfatt 



9/19/2005 
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John M. Guynn 



From: 

Sent: 

To: 

Subject: 



Randy Smith [rsmith@earthshell.com] 
Saturday, September 17, 2005 6:03 PM 
John M. Guynn 
FW: Re-Revised Wrap plan 



Attachments: 



Microsoft Excel 2.x 




EarthShell 
jPont Test Plan wr 

John, here is a test plan. Note that the Papermatch grades were developed 
with A. Schulman and us as Eastar Bio resin as a base and talc, caco3 and tio2 fillers. 



Original Message 

From: Kishan Khemani 

Sent: Saturday, June 23, 2001 5:52 PM 

To: Jeffrey L McGlaughlin (E-mail); Jennifer M Schneider (E-mail); John Kelly (E-mail) ; 
John Nevling; Ken Atwood (E-mail) ; Randy Smith; Roger Byrd (E-mail) ; Donna Balinkie 
Cc: Kishan Khemani; Lori Bowles; Simon Hodson 
Subject: Re-Revised Wrap plan 

Based on the learning's gleaned from previous wrap trials and because we feel that we are 
very close to a final product (even in the monolayer wrap that was printed, and the 
outcome of the Next Gen run#2), we would like to suggest that we conduct three experiments 
on July 5th-6th at Chestnut Run. I have modified the plan template to reflect this. Also 
note specifically the notes 1 and 2 in the test plan. Based upon our observations during 
the trial we will make adjustments in the formula and repeat the three structures. Please 
review ASAP and give me your comments. Thank you. 

Kishan Khemani 

Director, Bio Polymer Materials Research 
Tel: 805-897-2233, 805-897-2299 
Cell: 805-570-8134; Fax : 805-965-5329 
kkhemani@earthshell . com 



Original Message 

From: Jennifer M Schneider [mailto:Jennifer.M.Schneider@usa.dupont.com] 
Sent: Friday, June 22, 2001 2:34 PM 

To: Donna Balinkie; John Nevling; John L. Kelley; Kishan Khemani; Randy Smith; Kenneth B 
Atwood; Jeffrey L McGlaughlin; Roger N Byrd 
Subject: Revised Wrap plan 



This is the revised plan 

(See attached file: EarthShell DuPont Test Plan wraps.xls) 
disregard previous sent by mistake 



RAS 



1 



Ei rTHSHELL-DUPONT TEST PL. 



Test Title 



Wraps Goexlrusiori Trials 



PRE TEST PLANNING SHEET 



6/21/01 



DETAILED TEST PLANNING Shi£ET 



6/21/01 




Describe 
Order 



Mm: 



{1} 3(1% A-Layen 50% Eastar Bto/T-4338 + 30% Biomax 4026 + 2(1% Eastar Bio 
40% IMayer; 17% BioniavT-381* +23% Eastar Bio 

30% C-Layer: 45% Eastar Bio/T-5346 + 25% Biomax 4026 + 30% Eastar Bio : | 

(2) 550% A-Layer: 50% Eastar Bia/T-4338 + 25% Biomav4026 + 25% Eastar Bio 
50% B-Layer: 77% Btonm/T-3818 + 23% Eastar Bio 

(3} 50% A-Layer: 50% Eastar Bio/T-5346 + 25% Biomax 4026 + 25% Eastar Bio 

50% B-Layer. 77% Biomax/T-381S + 23% Eastar Bio 
NOTES: 1. If tear strength is very good, inc rease the %filler by 5% in the B-layers only, 
strength is fw>or, increase the %EastarBin by 5% in the A and C layers. 



2 If teiir 



iiii 

Mill 
tllil 



Start with #1 ABC: 



' i n * i. i x > I 1 I i V l I I II I I ■ I ■ I » t** M » nV » * 

Detenrnws processing temperatures * spend no more 



■■mm 



Mm 



mmm 



DETAILED TEST PLANNING Si*£ET 



6/21/01 



" £ a./ 
§ r: 

■ i s : 
Si I 

' r * -a 
I S 



collect 500 feet {10 minutes) 



Test etaicodorf tear id 71$ lai> 00 minutes) 



Change feedWock < i t^ur) 



Run HZ AB (30 nunutesto Ir^tfoo) 



ftp tnore 



collect 500 feet (10 rowites) 



Test elweodorf tear to 713 Iat> 



' ■ ■ ,n , t^a^ hou^ ; ; ; 



coiie<| 500 feet (10 minutes) 



Test eJmemdptf tear ;•***' 71 J M 



'W^tSTmSTF^W necesiijQ^ as firlhe above m>teiT 
and 2. 



11 111 

■if 

li 



Statistical 



mm 




Plamied Tasks 



' 8 hours 



Total Time Available 
On Facility . 



20 hours 

11 1' In I II '.^^■—Hi 



Is There a 25% Time \ 
Safety Factor 



Yes, We can ran 



Does the Te$t Plan 
Need to Be Modified? 



Interoffice Memorandum 



To: 



From: 



Kishan Khemani, Randy Smith, John Nevling 
Deni Miller 



Cc: 



Subject: 



Date: 



August 31, 2001 

FFU Wrap Comparison: Competitor Wraps and EarthShell MDO Monolayer 
Per Andersen, Patricia Fredlund, Amitabha Kumar 



Keywords: Kitchen testing and results, FFU, burger test, moisture loss, meat temperature change, 
wraps, Carl's Jr., McDonald's, Wendy's, MDO monolayer, ABC 5-2, dead fold, puncture 
resistance, grease resistance, time in motion 



The Fitness for Use (FFU) of the EarthShell sandwich wrap MDO monolayer was compared to three 
competitor wraps currently being used: Carl's Jr. Wax Paper, McDonald's QPC Quilted Paper and Wendy's 
Foil. Data from the EarthShell ABC 5-2 wrap is also included. This report contains the results of the 
following FFU tests: physical dimensions, microwaveability and meat temperature/weight loss over 
V2 hour, grease resistance, burger test, puncture resistance, dead-fold and time in motion. 



Results and Discussion 

Physical Dimensions 

The length, width, thickness and basis weight were measured on three wrap samples of each type of 
wrap. The results are shown in Table 1 and Figures 1-2. The EarthShell MDO monolayer wraps were cut 
to approximately the same size as the Carl's Jr. wraps, 13.0" x 14.25", and have a basis weight of 
8.5 lb/1000 sq. ft which is similar to the Wendy's foil wrap. The Wendy's foil wraps are the smallest at 
13" x 10.5" and the Carl's Jr. wax paper wrap are the lightest with a basis weight of 7.9 lb/1000 sq. ft. 



Microwaveability and Meat Temperature/Weight Loss Over V2 Hour 

A Carl's Jr. Famous Star™ with no lettuce or cheese (made at the restaurant, transported to the lab and 
cooled to approximately room temperature) is wrapped, microwaved for 10 seconds in the McDonald's Q- 
ing Oven and set on the table. The weight changes and meat temperatures of the wrapped sandwiches 
are measured at five-minute intervals for 20 minutes. Three sandwiches are tested in the EarthShell 
wrap and three in the Carl's Jr. wax paper wraps for comparison. Each wrap is weighed dry (before the 
test), with condensed moisture (after the test), and with absorbed moisture (after the test and after 
wiping out condensed moisture). Results are shown in Tables 2 and 3, and Figures 3-5. 

The Carl's Jr. wax paper wrap absorbed almost twice the moisture the EarthShell MDO wrap absorbed 
and lost 85% more moisture through the wrap. Consequently, this led to 64% more moisture loss in the 
sandwiches wrapped in the Carl's Jr. wrap as compared to the EarthShell MDO wrap. The EarthShell 



wrap had twice the condensate on the wrap interior than the Carl's Jr. wrap. Both wraps produced nearly 
the same loss in overall meat temperature of approximately 18°C in the 20 minute time period. 



Grease Resistance 

The Federal Grease test was performed on one of each of the five wraps tested. Both EarthShell wraps 
and the Wendy's foil wrap performed very well and had no penetration of the oil. The Carl's Jr. wax 
paper wrap and the McDonald's quilted wrap both had a very small amount of leak through. The Carl's 
Jr. wrap had eight grease spots of 1-3 mm in size (~ 27 mm 2 total) and the McDonald's quilted wrap had 
three grease spots all of approximately 3 mm in size (~ 21 mm 2 total). 



Burger Test 

A fresh Carl's Jr. Famous Star™ sandwich is placed in each of two wraps at the restaurant and placed in a 
bag together. The time is recorded on the bag and the top flap of the bag is rolled over to trap any heat 
and moisture that may escape the wraps. After 15 minutes, the bag is opened and the wrapped 
sandwiches are evaluated for sticking together, leakage, condensation, holding food together and grease 
show-through. After the 15 minute interval, the EarthShell wraps had a small amount of condensation on 
the inside of the wrap, however, the bun was not wet or soggy. There was no sticking between the two 
wrapped sandwiches and they held the sandwiches together well. There was also no leakage or grease 
show-through in either wrapped sandwich. 



Puncture Resistance 

The puncture resistance of five wrap samples was measured on the Instron using the testing fixture in 
Figure 6. Wrap samples were placed between the plates and loaded at 20 inches/minute until punctured. 
The maximum load and displacement at the maximum load was recorded. Table 4 includes the averages, 
standard deviations and minimum and maximum data. Figure 7 contains a plot of the maximum load and 
displacement. The average maximum load of the EarthShell MDO wrap is 1.23 ± 0.07 lb f and the 
average maximum displacement is 0.40" ± 0.02". The McDonald's quilted wrap had the highest 
maximum load at 1.90 lb f . 



Dead Fold 

A 50 gram weight is placed on a bent over strip of wrap (1" x 4") for 10 seconds. Thirty seconds after 
the weight is removed, the angle formed by the crease is read with a protractor. Twelve readings are 
taken on each of six samples cut in both the machine direction and the cross direction for a total of 
24 data points for each wrap. The average percentage crease retained (C) in each direction is then 
calculated from C = 100*(180-A)/180 where A is the average angle formed in the crease. The raw data 
is reported in Table 5 and a summary of the data in Table 6. Figures 8-9 contain plots of the crease 
retention in both the machine and cross direction and Figure 10 shows the average crease retention. The 
EarthShell MDO wrap far exceeded any of the other wraps with 100% crease retention. The Wendy's foil 
wrap was the next closest with 77% crease retention. 



Time in Motion 

The time in motion test measures the time required to transfer one sandwich wrap from a wrap tree to 
the food preparation area and lay in a perfectly flat position. The wrap tree is 18" above the food 
preparation area. Twenty wraps were transferred one at a time; the time was measured for each 



2 



individual transfer and averaged. The raw data is reported in Table 7 and a plot of the average time in 

motion with the standard deviation is in Figure 11. The average time in motion for the EarthShell MDO 

wrap was slightly better than the EarthShell ABC 5-2 wrap, 1.9 ± 0.8 seconds as compared to 

2.2 ± 0.8 seconds, respectively. The Wendy's foil wrap had the lowest time in motion at 

1.1 ± 0.4 seconds. Also note that both the EarthShell wraps had almost twice the standard deviation 

than the three competitor wraps tested. 
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Table 1. Physical Dimensions 









^Tpi(CK|iess : >i 


Wmmmmmm 


Carl's Jr. Wax Paper 


13.0" x 14.25" 


185.25 


0.0020 


7.9 


McDonald's QPC Quilted 


13.0" x 11.5" 


149.50 


0.0035 


9.2 


Wendy's Foil 


13.0" x 10.5" 


136.50 


0.0015 


8.6 


EarthShell ABC 5-2 


15.0" x 15.0" 


225.00 


0.0016 


9.8 


EarthShell MDO 


~ 13.0" x 14.25" 


185.25 


0.0030 


8.5 
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Figure 6. Puncture Resistance Test Fixture — Side View 
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Table 4. Puncture Resistance Data 



Puncture Resistance - Average Data 



Wrap 


Max. Load 
(lb f ) 


Displacement 
at Max Load (in.) 


Carl's Jr. Wax Paper 


1.25 ± 0.67 


0.17 ± 0.04 


McDonald's QPC Quilted 


1.90 ± 0.18 


0.10 ± 0.01 


Wendy's Foil 


1.83 ± 0.70 


0.11 ± 0.02 


EarthShell ABC 5-2 


1.19 ± 0.04 


0.29 ± 0.05 


EarthShell MDO 


1.23 ± 0.07 


0.40 ± 0.02 


Puncture Resistance - Minimum & Maximum Data 


Wrap 


Max. Load 
(lb f ) 


Displacement 
at Max Load (in.) 


Carl's Jr. Wax Paper 


0.61 to 2. 15 


0.12 to 0.22 I 


McDonald's QPC Quilted 


1.72 to 2. 11 


0.09 to 0.12 1 


Wendy's Foil 


1.08 to 2.94 


0.10 to 0.15 


EarthShell ABC 5-2 


1.15 to 1.25 


0.24 to 0.36 


EarthShell MDO 


1.12 to 1.29 


0.36 to 0.42 
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Table 5. Dead Fold Raw Data 







SMjEDonaldlsp 
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Specimen 1 


! 80 


90 


50 


115 


0 




80 


! 70 


15 


118 


o 


Specimen 2 


70 


80 


50 


147 


0 




70 


90 


30 


125 


0 


Specimen 3 


80 


90 


60 


73 


0 




25 


110 


40 


75 


0 


Qnorimfln zl 

OJJGUIIICll *t 




1 nn 
1UU 


oU 


/4 


0 




80 


85 


40 


100 


0 


Specimen 5 


60 


110 


20 


21 


0 




70 


90 


70 


88 


0 


Specimen 6 


80 


90 


60 j 


80 


0 




75 i 


100 


20 


62 


0 


Average Angle j 


69.2 


92.1 


42.1 


89.8 


0.0 


Crease Retained 


62% 


49% 


77% 


50% 


100% 
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Specimen 1 


75 


115 


40 


94 


0 




80 


100 


70 


30 


0 


Specimen 2 


70 


90 


40 


108 


0 




80 


120 


25 


135 


0 


Specimen 3 


65 


[ 120 


55 


15 


0 




80 


100 


40 


0 


0 


Specimen 4 


70 


110 


50 


70 


0 




65 


125 


20 


80 


0 


Specimen 5 


70 


130 


20 


145 


0 




80 


110 


30 


63 


0 


Specimen 6 


60 


120 


70 


73 


0 




70 


130 


u 35 


112 


0 


Average Angle 


72.1 


114.2 


41.3 


77.1 


0.0 


Crease Retained 


60% 


37% 


77% 


57% 


100% 



Table 6. Dead Fold Summary 











Carl's Jr. Wax Paper 


62% ± 9% 


60% ± 4% 


61% ± 7% 


McDonald's QPC Quilted 


49% ± 6% 


37% ± 7% 


43% ± 9% 


Wendy's Foil 


77% ± 10% 


77% ± 10% 


77% ± 10% 


EarthShell ABC 5-2 


50% ± 19% 


57% ± 25% 


54% ± 22% 


EarthShell MDO 


100% ± 0% 


100% ± 0% 


100% ± 0% 
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Table 7. Time in Motion Raw Data and Averages 



























1 


1.26 


0.98 


0.89 


1.96 


1.82 


2 


1.14 


0.42 


0.90 


1.97 


A 1 "7 S 

4.1/ 


3 


0.91 


0.58 


1.15 


2.17 


2.80 


4 


1.29 


1.86 


1.63 


2.14 


2.89 


5 


1.37 


1.67 


1.00 


1.79 


1.76 


6 


1.03 


1.28 


0.86 


2.02 


1.80 


7 


2.12 


1.55 


1.11 


2.40 


1.95 


8 


1.61 


0.90 


1.07 


1.76 


1.06 


9 


1.57 


1.08 


1.94 


1.80 


1.42 


10 


1.74 


2.25 


1.35 


1.63 


1.67 


11 


1.15 


1.21 


l.Uo 


2.22 


1.2o 


12 


0.85 


2.11 


l.Uo 


4 no 


1 4Q 

i.*ty 


13 


2.10 


1.4o 


111 

1.11 


") Q1 

2.yi 


1 04 


14 


1 44 


1 53 


0.58 


2.74 


1.23 


15 


2.41 


0.98 


0.73 


2.48 


1.50 


16 


1.25 


1.48 


0.46 


1.74 


1.17 


17 


0.91 


1.00 


0.66 


1.71 


1.77 


18 


1.41 


1.87 


2.01 


3.90 


2.28 


19 


1.15 


1.17 


1.25 


1.56 


1.51 


20 


0.64 


1.25 


1.26 


0.80 


2.83 


Average 


1.37 


1.33 


1.10 


2.19 


1.91 


St Dev. 


0.46 


0.48 


0.40 


0.77 


0.76 


Minimum 


0.64 


0.42 


0.46 


0.80 


1.06 


Maximum 


2.41 


2.25 


2.01 


4.09 


i 4.17 
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CORPORATION 



Interoffice Memorandum 



To: 



Kishan Khemani 



From: 



Deni Miller 



Cc: 



Subject: 



Date: 



September 18, 2001 

Tear Resistance of Sandwich Wraps 

Per Andersen, Patricia Fredlund, Amitabha Kumar, Randy Smith 



Keywords: tear resistance, wraps, Carl's Jr., ABC 5-2, monolayer, AB 6-4, MDO 



A tear resistance test was performed on four EarthShell wraps and the Carl's Jr. wax paper wrap. The 
EarthShell wraps tested were the ABC 5-2, AB 6-4, the printed monolayer and the MDO monolayer. 

The tear resistance of the wraps is measured with the initial tear resistance test of plastic film (ASTM D 
1004). Using a die, four-inch long specimens are stamped out and placed In grips that are one inch 
apart. A tearing rate of 2"/minute is used and the maximum force to tear the specimen is recorded. 
Three specimens from both the machine and cross directions of each wrap were tested and averaged. All 
specimens were tested after conditioning at 23°C and 50% RH for 40 hours. 

The Carl's Jr. wrap has the highest tear resistance of the wraps tested, 4.13 Newtons. The EarthShell 
wrap with the highest tear resistance is the ABC 5-2 at 3.09 Newtons, and very close behind is the printed 
monolayer wrap at 2.96 Newtons. The lowest tear resistance was in the AB 6-4 wrap at 1.47 Newtons. 
Table 1 contains a summary of the data and the average tear resistance is plotted in Figure 1. 
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Table 1. Data Summary 



Average Data 




Carl's Jr. wax paper 


4.21 ± 1.00 


4.06 ± 0.99 


4.13 


EarthShell ABC 5-2 


2.36 ± 0.29 


3.81 ± 0.04 


3.09 


EarthShell AB 6-4 


1.20 ± 0.06 


1.74 ± 0.54 


1.47 


EarthShell monolayer 


,_ 2.50 ± 0.07 


3.42 ± 0.11 


2.96 


EarthShell MDO monolayer 


2.04 ± 0.10 


2.06 ± 0.29 


2.05 


Minimum & Maximum Data 










Carl's Jr. wax paper 


3.08 to 4.97 


3.46 to 5.21 


3.08 to 5.21 


EarthShell ABC 5-2 


2.13 to 2.69 


3.78 to 3.85 


2.13 to 3.85 


EarthShell AB 6-4 


1.16 to 1.26 


1.17 to 2.25 


1.16 to 2.25 


EarthShell monolayer 


2.41 to 2.56 


3.33 to 3.55 


2.41 to 3.55 


EarthShell MDO monolayer 


1.93 to 2.12 


1.73 to 2.27 


1.73 to 2.27 
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To: John Nevling, Kishan Khemani, Randy Smith 

From: Deni Miller 

Date: August 24, 2001 

Subject: Time in Motion Testing on EarthShell and Competitor Wraps 

Cc: Per Andersen, Patricia Fredlund, Amitabha Kumar, Donna Balinke 

Keywords: FFU, time in motion, wraps, Carl's Jr., Wendy's, McDonald's quilted, ABC 5-2 



The time in motion test was performed on two different EarthShell wraps and various competitor wraps 
from Carl's Jr., McDonald's and Wendy's. The wraps were tested both as received (their normal sizes) 
and cut to the same size. 

The time in motion test measures the time required to transfer one sandwich wrap from a wrap tree to 
the food preparation area and lay in a perfectly flat position. The wrap tree is 18" above the food 
preparation area. Twenty wraps are transferred one at a time; the time is measured for each individual 
transfer and averaged. The following table includes the wraps tested and their sizes: 







O'iO'.-Afea*- 




F ? Basis Weight ; ; 


Carl's Jr. Wax Paper 


13.0" x 14.25" 


185.25 


0.0020 


7.9 


McDonald's QPC Quilted 


13.0" x 11.5" 


149.50 


0.0035 


9.2 


Wendy's Foil 


13.0" x 10.5" 


136.50 


0.0015 


8.6 


EarthShell ABC 5-2 


15.0" x 15.0" 


225.00 


0.0016 


9.8 


EarthShell monolayer printed 


15.0" x 15.0" 


225.00 


0.0025 


7.8 



For the same size wrap test, the wraps were all cut to the size of the Wendy's foil wrap, 13.0" x 10.5". 
The EarthShell ABC 5-2 wrap was not available in the 13.0" x 10.5" size so the EarthShell monolayer 4338 
printed wrap was cut to size as an alternative. 



The raw data is reported in Tables 1-2 and is plotted in Figures 1-3. The data indicates that the time in 
motion is not affected by the size of the wrap. The EarthShell wraps have higher standard deviations 
than the competitor wraps and, on the average, have approximately one second higher time in motion. 
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Table 1. Time in Motion Raw Data - As Received Wraps 




10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
Average 
St Dev. 
Minimum 
Maximum 



1.26 
1.14 
0.91 
1.29 
1.37 
1.03 
2.12 
1.61 
1.57 
1.74 
1.15 
0.85 
2.10 
1.44 
2.41 
1.25 
0.91 
1.41 
1.15 
0.64 
1.37 
0.46 
0.64 
2.41 



0.98 
0.42 
0.58 
1.86 
1.67 
1.28 
1.55 
0.90 
1.08 
2.25 
1.21 
2.11 
1.48 
1.53 
0.98 
1.48 
1.00 
1.87 
1.17 
1.25 
1.33 
0.48 
0.42 
2.25 



0.89 
0.90 
1.15 
1.63 
1.00 
0.86 
1.11 
1.07 
1.94 
1.35 
1.06 
1.03 
1.11 
0.58 
0.73 
0.46 
0.66 
2.01 
1.25 
1.26 
1.10 
0.40 
0.46 
2.01 



1.96 
1.97 
2.17 
2.14 
1.79 
2.02 
2.40 
1.76 
1.80 
1.63 
2.22 
4.09 
2.91 
2.74 
2.48 
1.74 
1.71 
3.90 
1.56 
0.80 
2.19 
0.77 
0.80 
4.09 
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Table 2. Time in Motion Raw Data - Same Size Wraps 













1 


0.80 


I 0.77 


1.19 


2.21 


2 


0.97 


1.11 


1.39 


2.02 


3 


1.12 


1.21 


1.00 


3.25 


4 


1.31 ! 


1.68 


1.26 


1.58 


5 


1.77 


1.42 


1.33 


1.95 


6 


1.67 


1.25 


1.42 


1.50 


7 


1.59 


1.27 


1.27 


1.34 


8 


1.64 


1.08 


1.58 


2.21 


9 


0.96 


0.96 


0.76 


1.68 


10 


0.74 ! 


1.00 


1.15 


1.96 


11 


1.43 


1.20 


1.38 


1.99 


12 


1.39 


0.82 


1.57 


1.75 


13 


1.28 


1.39 


1.92 


3.55 


14 


0.68 


1.44 


1.43 


2.09 


15 


1.07 


i 1A0 


1.50 


1.78 


16 


1.33 


0.99 


0.89 


1.62 


17 


1.90 


0.91 


1.40 


1.95 


18 


1.59 


0.80 


0.76 


5.93 j 


19 


1.01 


1.22 


1.21 


1.00 


20 


[ 0.55 


1.23 


1.22 


1.62 


Average 


1.24 


1.16 


1.28 


2.15 j 


St, Dev. 


0.39 


0.24 


0.28 


1.06 




0.55 


0.77 


0.76 


1.00 




1.90 


1.68 


1.92 


5.93 
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Interoffice Memorandum 



To: Kishan Khemani 

From: Deni Miller 

Date: September 21, 2001 

Subject: Mechanical Properties of Printed Monolayer and MDO Monolayer Sandwich Wraps 

Cc: Patricia Fredlund, Per Andersen, Amitabha Kumar, Randy Smith 

Keywords: mechanical properties, wrap, monolayer, MDO 



The mechanical properties of two monolayer sandwich wraps were determined at low and high strain 
rates. The results of the tensile tests at strain rates of 200 and 1000 mm/minute and the elongation at a 
strain rate of 10 mm/minute are contained in Table 1. Figures 1-3 compare the peak stress, peak strain 
and modulus for the different strain rates and testing directions. 



Table 1. Tensile Test Results at Low and High Strain Rates 



Machine Direction 



IIIIIIH! 










Printed monolayer 1 


200 


17 ± 1 


1234 ± 30 


625 ± 49 


MDO monolayer 


200 


12 ± 1 


415 ± 4 


646 ± 75 


Printed monolayer 


1000 


17 ± 0 


1162 ± 58 




MDO monolayer 


1000 


14 ± 1 


434 ± 105 





Cross Direction 





Printed monolayer 



200 



9 ± 0 



156 ± 58 



534 ± 61 



MDO monolayer 



200 



9 ± 1 



27 ± 10 



677 ± 149 



Printed monolayer 



1000 



11 ± 1 



50 ± 8 



MDO monolayer 



1000 



9 ± 2 



22 ± 2 



1 Two out of three samples did not break. 

2 Separate test with a strain rate of 10 mm/minute. 




Z u 

I ■ 

c c 
I 

£* £ 

E E 

o o 

o o 

o o 



+ 



o a 
2 v 



E £ 

E 1= 

E E 

o o 

o o 

CM IN 

H 



21 
& 

c 
2 

o 

c 
o 

ti 

c 

3 

Li- 
ra 

i/i 
m 

a 



(A 
V) 



V) 

a. 



a> 



rsi 



* 8 « 

flj Q| A 

t 




JS 
o 
c 
o 

E 

O 
Q 
Z 



o 
E 

TJ 



2 u 



E E 

E E 

E E 

o o 

o o 

o o 



i i 

c c 

1 1 

"e "e 

E £ 

o o 

o o 

IN fM 



c 

2 
tn 

o 
c 
o 

tJ 

c 

3 

u. 

<U 
(A 
(0 
</> 
Q. 
(TJ 



O 
C 

2 

W 

2 

3 

cn 



* .E 

ID 10 %P 



ro 

o 
c 
o 
E 

O 
Q 
2 



c 
o 



} 



CO 



o 
E 

T3 

a 

c 



.E 

(A 
<U 



c 
o 

'■6 

c 

3 
LL 

in 
o. 



o 

V) 

3 
T3 
O 

2 

to 
2! 

3 

cn 
il 



o 

s 



IN 



O 

ID 



o 

00 

in 



o 
vo 
m 



o 
in 



o 
in 



o 
o 
in 




CORPORATION 



Monolayer MDO Wrap Film 



Processing Guidelines 



Materials: 



DuPont: 



Biomax 4026 resin containing 0.20% silica. 



Eastman: 



Eastar Bio GP resin. 



A. Schulman Inc.: 



T4338-ES masterbatch using the Eastar Bio GP resin and CaCQ 3 and Ti0 2 



Wrap Composition: 

The monolayer MDO wrap consists of extruding cast-MDO film from a blend of 50% T4338-ES 
masterbatch and 50% Biomax resin. This blend gives a final composition of 50% Biomax, 35% fillers, and 
15% Eastar Bio in the finished product. 



The Eastar Bio resin and the T4338-ES Masterbatch should be dried at 150°F for 4-6 hours to -40°F dew- 
point or 80 ppm resin moisture level and store in sealed foil lined bags. The Biomax resin should be dried 
at 200°F for 10 hours to -40°F dew-point or 50 ppm resin moisture level and store in sealed foil lined 
bags. 



Equipment: 

Avery Dennison cast film line (E-1/2): 

This is a four layer line consisting of four extruders, with one 2.5" diameter main extruder, and three 1 .5" 
diameter side-extruders. It is also equipped with an AB Cloeren feed block, and a 24" width die and a 
matte finished chill roll. It is further equipped with a machine direction orienter (MDO) in the downstream. 
The line is also equipped with an automatic continuous gage control unit. 

For this Monolayer MDO wrap film, use only the 2.5" main extruder. 



Suggested line profile for the production of Monolayer MDO Wrap film: 

The extruder and downstream processing profile for the production of wrap films from the above mix 
design is noted below: 

Barrel Zones : 123456789 10 
Set °F : 400 410 410 410 380 390 390 370 380 380 



Drying: 



EarihSheU Confidential 
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Die Heat: 

Zones: 1 23456789 10 11 
Set°F: 410 410 410 410 410 410 410 410 410 410 410 

Extruder pressure: 1200 psi 

MDO Rolls: 

Pre-heat Rolls Post-heat Rolls 
Set temperature °F 192/165 173/175 

MDO ratio: 1 : 2.6 x 



Film Gage: 

The target gage for Monolayer MDO wrap is between 1.1-2.3 mils (pre-MDO gage of 3 - 6 mils; e.g. 4.7 
mils film was MDO to -1.8 mil gage). 
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CORPORATION 



Product Specification 



Title: 



Competitive Wrap: Taco Bell Chalupa Quilted Paper 



Basis Weight: 



By Layers - (outside) 15 lbs/ream MG paper (±5%) 
(middle) 5 lb polyethylene (±5%) 
(inside) 10.75 lbs/ream paper (±5%) 



Sheet Caliper: 

Brightness, TAPPI T-452 (%): 
Opacity, TAPPI T-425 (%): 



Total sheet claiper: 0.95 mil target (±5%) 
83 Minimum 
70 Minimum 



WVTR @ 73F & 50% RH, ASTM F1249 (gm/100 in 2 * 24 hr) 

0.40-0.49 

Tensile, Wet, TAPPI T-456 (lb/in): 

MD 2.14-10.87 
CMD 1.06-7.3 

Tear, Elemendorf, TAPPI T-414 (gm): 
MD 17.2-38.4 
CD 19.2-44.0 

Coefficient of Friction @73F & 50% RH, TAPPI T-549: 
Static 0.34-0.48 
Kinetic 0.33-0.47 



Dimensions: 
Packing: 



12" x 12" square! 1/8" 
2,500 wraps per case 



800 Miramonte Drive Santa Barbara, California • Tel (805) 897-2217 • Fax (805) 965-5329 
C: \Documents and Settings\jguynn. WNSPA T\Local Settings\ Temporary Internet Files\ 0LK15\ TacoBellChalupaQuiltedPaper- 

Specs.doc 




Product Specification 



Title: 



Wrap - A (Papermatch) - 'EarthShell' Print 



Basis Weight: 



12"xl2" 7.37 lbs / 1000 sq. ft, or 3.35 grams / wrap (± 10%) 
10.5"xl3" 7.37 lbs / 1000 sq. ft, or 3.17 grams / wrap (± 10%) 



Sheet Caliper (observed): 
Brightness, TAPPI T-452 (%): 
Opacity, TAPPI T-425 (%): 



1.8 mil(± 10%) 
83.2 Minimum 
67.4 Minimum 



WVTR @ 20C & 50% RH, ASTM F1249 (gm/100 in 2 * 24 hr) 

1.45 

Tensile, Wet, TAPPI T-456 (lb/in): 
MD 1.48 
CMD 126 

Tear, Elemendorf, TAPPI T-414 (gm): 
MD 12.84 
CD 10.23 

Coefficient of Friction @73F & 50% RH, TAPPI T-549: 
Static 0.47 
Kinetic 0.36 



Dimensions: 



Packing: 



12" x 12" square ± 1/8" 
10.5" x 13" square! 1/8" 

2,500 wraps per case 
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John M. Guynn 

From: Randy Smith [rsmith@earthshell.com] 

Sent: Saturday, September 17, 2005 6:05 PM 

To: John M. Guynn 

Subject: FW: Update Wrap Model 

Attachments: Wrap Model - Rev 007 101501 - SIMPLE.xls 

^re are the wrap models. 
RAS 



From: Matt Loos 

Sent: Tuesday, October 16, 2001 9:45 AM 
To: Donna Balinkie; Randy Smith; Kishan Khemani 
Cc: Scott Houston; Matt Loos 
Subject: Update Wrap Model 

r olks, 

Senior management has requested that we simplify the wrap model with respect to assumption input, and flexibility of use. There 
lave been several iterations to achieve this goal. The attached wrap model addresses those issues as well as other improvment 
•equests. If I ignored or misapplied any suggestions or requirements, or some additional requirements have surfaced since we last 
spoke, please contact me immediately. 

A/rap Weight 

The wrap costing model is based upon the wrap's weight. 

1) For some examples, the weight and dimension are given, and drive the thickness. In this case, we are zeroing in on the 
Jiickness for improved economics. We know the desired weight, but what is the required thickness? 

I) In the more common case, thickness and dimension are given, and we calculate the weight. We know the desired dimension, 
Dut what is the weight? 

3iven these two scenarios, the model has been improved to easily switch from one case to the other, depending on what is 
<nown. The model as distributed today has thickness and dimension as givens and the weight is calculated. If the weight and 
jimension are known and you require calculating the thickness, you need to type in 'Yes' into cell C19. This triggers the cost 
nodel (specifically cell L17) to look at cell C23. Please let me know if you would like training on how to use this added feature. 

A/rap Density 

The wrap consists of several raw materials of varying density. In order to calculate the wrap density properly, we consider the 
density of each component. The current wrap density calculation properly considers the successive steps of combining the raw 
naterials and the resulting density at each step (First step: combine eastar and filler to create papermatch. Second step: combine 
Dapermatch and biomax to create the wrap). 



3 lease contact me with questions is this model is still not as simple and useful as you require. 
Vlatt 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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